Introduction
During continuous studies of Apocynaceae for the Flore de Madagascar et des Comores, I have come across several specimens that do not fit into any known taxon and are here described as twelve new taxa in Baroniella Costantin & Gallaud (one species) and Pentopetia Decne. (one species) in subfamily Periplocoideae and in Calyptranthera Klack. (two species), Pervillaea Decne. (one species) and Secamone R. Br. (six species and one variety) in subfamily Secamonoideae. These genera are all endemic to the Madagascar-Mascarene area, except Secamone, which has a wide palaeotropical distribution.
Baroniella is a small, periplocoid genus of suffrutescent twiners endemic to the East Malagasy Phytogeographic Region (for the division into Phytogeographic Regions and Domains, see Humbert 1955) , found from the littoral forest up to 1700 m altitude. In a revision of the genus (Klackenberg 1997b) , seven species were rec-ognized. More recently, two species have been added, B. collaris Klack. and B. linearifolia Klack., both from the littoral forest. Along with B. camptocarpoides Costantin & Gallaud, a rather common and widespread species in the littoral forest, B. effusa described below adds a fourth taxon from this habitat.
Pentopetia androsaemifolia Decne., found in Madagascar as well as in the Comoro and Assumption Islands, is the only species of Pentopetia known also from outside Madagascar. Representatives of the genus are known from all Phytogeographic Domains of Madagascar. Since the latest revision of the genus (Klackenberg 1999) , P. viridis Klack. & Meve from Ampasindava and P. astephana Klack. from the Antsiranana area have been described. Together with P. suarezensis described below, 23 species are currently included in the genus.
Pervillaea was revised by Klackenberg (1996a) . Four species were accepted, all endemic to Madagascar and distributed in the drier northwestern, western and south-210 Klackenberg: New species of Apocynaceae from Madagascar ern parts of the island (West Malagasy Phytogeographic Region). Some years later, a fifth taxon, P. brevirostris Klack., was described as an endemic from Mauritius (Klackenberg 2007) , but in the present article it is synonymized with P. tomentosa Decne. from northernmost Madagascar. With P. lanata described in the current article, the genus now comprises five species.
Calyptranthera was recognized by Klackenberg (1996b) based on a specimen previously placed in Toxocarpus Wight & Arn. In a revision one year later, four new species were added, all from the eastern, wetter part of Madagascar (Klackenberg 1997a) . More recently, new species of Calyptranthera have also been found in northern and northwestern parts of the island in predominantly drier areas. However, these species are also confined to pockets with humid climate, viz. C. viridiflava Amman, L. Gaut. & Klack. from Sambirano Domain and C. gautieri Klack. from wetter parts of the Manongarivo massif in Central Domain as well as from Montagne d'Ambre, an isolated mountain forest surrounded by the drier Western Domain. Two species, C. sulphurea Klack. and C. villosa Klack., were described from the same humid forest in the Daraina area in Vohémar District, a phytogeographically complex border area between Eastern, Western and Central Phytogeographic Domains. This distribution conforms with the pattern discussed by Nusbaumer & al. (2010) , i.e. a phytogeographic connection between the evergreen lowland rainforest of Eastern Domain and those of Sambirano and of the isolated Ambre mountain, with Daraina as a link in between. With C. punctulata and C. rosea described below, 13 species are now recognized in this genus.
Secamone is a palaeotropical genus distributed in Africa from the Western and Eastern Cape Provinces of South Africa in the south to Senegal, the Republic of Central Africa and Socotra in the north. The genus is widely distributed in Madagascar and is also present on several smaller islands in the Indian Ocean. In Asia it is found from southern India and Sri Lanka and further eastward from Yunnan through SE Asia to New Caledonia and Australia. The genus was revised by Goyder (1992) and Klackenberg (2001) for continental Africa and by Klackenberg (1992a Klackenberg ( , 1992b for Madagascar and Asia. Together with the six new taxa described below, 72 species are now known from Madagascar. The genus is represented in all Phytogeographic Domains of the island. All species found in Madagascar and the Comoro Islands are endemic to this area, except S. pachystigma Jum. & H. Perrier, which is also present in the Seychelles archipelago.
Material and methods
This study is mostly based on specimens from the herbaria BR, MO and P, collected during the last 20 years, in order to update an ongoing study for the Flore de Madagascar et des Comores. However, also material from G, GH, K, L, NY, S and US has been studied and cited (herbarium codes according to Thiers 2019+). The measurements and terminology of floral parts are in accordance with Klackenberg (1997a: fig. 2 ) for Calyptranthera and Pervillaea, with Klackenberg (1999) for Pentopetia, with Klackenberg (1997b) for Baroniella, and with Klackenberg (1992a: fig. 2, 3, 4; 2001: 318) Description -Suffrutescent, glabrous twiner. Leaves opposite; blade 2.5 -5 × 1.5 -3.5 cm, elliptic to obovate, cuneate at base, acute to apiculate at apex; venation pinnate; midrib and primary veins finely raised on upper surface, ± flush with lower surface when dry; petiole 3 -4 mm long. Inflorescences longer than adjacent leaves, pendent, 4 -20 cm long; cyme composed of several ± regular dichasia, with lower internodes 2 -10 cm long, many-flowered; pedicels 3 -10 mm long; bracts to 1 mm long. Calyx lobes 1 -1.1 × 0.8 -1 mm, about as long as corolla tube, very broadly ovate, broadly acute to rounded at apex; margin entire. Corolla narrowly ovoid in bud, fused for c. ¼ of its length into a tube, dull purple outside and white with pink centre inside; tube c. 1 mm long; lobes 3.3 -3.5 × 1.7 -2.1 mm, ovate, obliquely acute at apex. Corona forming an undulating ring at base; interstaminal lobes c. 0.3 mm high, rounded to truncate, reaching c. ½ way or more to style head. Anthers ± rectangular; filaments 0.4 -0.5 mm long; elongation of connectives c. ½ as long as thecae. Translators with elliptic, 0.2 -0.3 mm long spathe; stipe missing. Style including style head 0.8 -0.9 mm high; style head discoid, with distinctly protruding apical portion, with 5 indistinct lobes opposite anthers and 5 longer interstaminal lobes protruding between stamens. Follicles c. 15 × 0.2 cm, curved and linear, slightly moniliform, recurved 45° -90° at base. Seeds not seen.
Phenology -Flowering specimens seen from October and November, in fruit from November.
Distribution and ecology -Baroniella effusa is known from two collections from Farafangana at c. 20 m altitude, one from littoral forest on sand and one from degraded forest. Remarks -Baroniella effusa is in habit similar to B. camptocarpoides by its somewhat thick leaves with inconspicuous venation. Both species are found in the littoral forest. However, B. effusa is easily separated by the smaller flowers (< 5 mm long) gathered in profuse inflorescences and by the long style with discoid style head furnished with long lobes protruding between the anther filaments. The flowers in B. camptocarpoides are more than 5 mm long and the style head is obconical without protruding lobes. Description -Suffrutescent, scrambling liana with younger branches hairy. Leaves opposite; blade elliptic, 20 -35 × 10 -20 mm, abruptly tapering to truncate at base, acuminate or apiculate at apex, hairy, when dry pale on lower surface and darker on upper surface but with contrasting paler midrib and primary nerves as well as leaf margin; venation looped, with veinlets reticulate when dry; midrib ± impressed on upper surface when dry, raised on lower surface; primary nerves ± flush with both surfaces when dry, diverging at c. 45° from midrib; petiole 5 -10 mm long, hairy. Inflorescences axillary or terminal on short lateral branches, about as long as to shorter than adjacent leaves, to 3 cm long; cyme irregularly branched with both longer internodes to a few mm long and very short ones, umbel-like, 5 -7-flowered; pedicels 10 -15 mm long, hairy; bracts several, narrow, 4 -6 mm long. Calyx lobes narrowly ovate, c. 4 × 1.3 mm, gradually narrowing and acute to acuminate at apex, much longer than corolla tube, often recurved, hairy at least along central part, ciliate along margin. Corolla with lobes fused for 1 /5 -1 /6 of their length into a tube, white; tube 0.7 -1.2 mm long, ± densely hairy inside and particularly below anther filaments; lobes oblong, 5 -7 × 3 -4 mm, bluntly acute and laterally notched at apex, lengthwise incurved, with a ± triangular boss at base, rotate to recurved, glabrous except for a patch of long hairs at each side of basal boss. Corona lobes 0.7 -1 mm high, subulate to filiform, straight, as long as or shorter than filaments, glabrous. Staminal cone 2.4 -2.7 mm high, distinctly exserted; filaments c. 1 mm long, filiform, slightly curved, inserted at mouth of corolla tube just below corona lobes, with long hairs near base in-side; anthers c. 1.5 mm long, glabrous, with slightly protruding flat connective. Translators c. 1 mm long; spathe roundish, c. 0.5 mm long; stipe distinct, ± cylindric. Ovary and proximal part of style without longitudinal ridges. Style c. 1.5 mm long, glabrous; style head ovate in outline. Follicles not seen.
Phenology -Flowering specimens seen from January.
Distribution and ecology -Pentopetia suarezensis has hitherto been collected twice, both near Antsiranana (Diego Suarez), in deciduous forest on littoral sand or on limestone (tsingy).
Remarks -Pentopetia suarezensis is similar to P. boivinii Prain, a fairly common species from the littoral forests of the Malagasy E coast, by flower morphology but also by its variegated leaves when dry, i.e. the leaves have a darker upper leaf surface with contrasting pale areas along the midrib, larger veins and margin. It differs, however, by having shorter corona lobes but linear and much longer bracts. Pentopetia suarezensis and P. boivinii have similar, somewhat triangular bosses at the corolla lobes just outside the tube. In P. suarezensis, a patch of hairs on each side of these bosses is present, i.e. the petals are hairy also outside the tube. Pentopetia boivinii is hairy only inside the tube. In addition P. suarezensis differs by its smaller and hairy leaves with primary nerves that diverge at a narrower (c. 45°) angle from the midrib. In P. boivinii also young leaves are glabrous.
Another similar species to Pentopetia suarezensis is P. astephana. Both species have hairy and variegated leaves, and also a distinctly hairy corolla mouth. Pentopetia suarezensis differs by its short and widely funnelshaped corolla tube topped by arched filaments of the anther cone and by its calyx lobes being almost twice as long as in P. astephana. It is furthermore characterized by its laterally notched corolla lobes. Although short, corona lobes are present in P. suarezensis (vs totally lacking in P. astephana).
Additional specimens studied -Madagascar: Antsiranana: forêt d'Orangea, side closest to Ramena, De Block, Rakotonasolo & Randriamboavonjy 1375 (BR, MO) . Description -Suffrutescent twiner with younger branches densely covered by erect, reddish hairs, glabrescent. Leaves opposite; blade 8 -13 × 3 -5 cm, elliptic to usually obovate, cuneate at base, acuminate to apiculate at apex, glabrous but with reddish hairs along midrib on lower surface and along margin; secondary nerves slightly raised on both surfaces when dry; veinlets reticulate; petiole distinct, 1 -1.5 cm long, with reddish hairs. Inflorescences much shorter than adjacent leaves; cyme with few flowers, sparsely hairy to almost glabrous; pedicels 1 -2 cm long; bracts and bracteoles triangular, c. 1.2 mm long. Calyx lobes c. 2.2 × 1.2 mm, much longer than corolla tube, triangular to slightly ovate, acute at apex. Corolla greenish with violet-brownish dots; tube c. 0.5 mm long; lobes 18 -20 × 6 -7 mm, elliptic, bluntly acute at apex, rotate, with 5 parallel veins, glabrous outside, finely hairy near base inside but also with two c. 2 mm long, submarginal rows of longer, distinct, somewhat bulbous hairs at each side. Staminal column in total c. 12 mm high (c. 1.5 mm with elongated portion of connectives excluded); filament cylinder below pollinaria entrances short; thecae and broader basal part of connectives distinctly hairy; connectives much elongated, at base dorsiventrally flattened and narrowly triangular, standing together in form of a cone, apically narrowing into 5 free, very thin, c. 1 cm long, filiform appendages. Corona lobes dorsiventrally flattened, c. 0.6 mm long, horizontal but folded, much shorter than connectives, glabrous, smooth, reddish brown. Pollinia not seen. Style narrow and cylindric but conical just below style head; style head c. 0.5 mm high. Follicles not seen.
Phenology -Flowering specimen seen from February.
Distribution and ecology -Calyptranthera punctulata is known only from the type locality in the New Protected Area (NAP) Sahifina near Brickaville (on label Antampon'i Bevendra) in the southern part of Antsinanana (on label Alaotra Mangory by mistake [Sylvie Andriambololonera, pers. comm.]) in disturbed forest at 241 m altitude.
Remarks -Calyptranthera punctulata is similar to C. caudiclava (Choux) Klack. and C. filifera Klack. These three species are all characterized by short and rotate corona lobes, and by their elongated connectives that basally are dorsiventrally flattened forming a usually coneshaped calyptra above the thecae but apically transform to long and filiform appendages. Calyptranthera punctulata differs, however, by having the thecae and connectives densely covered by somewhat scale-like hairs. The apical parts of the connectives are evenly filiform, not club-shaped. It also differs by its corona lobes being dorsiventrally flattened and bent, almost folded, in contrast to the club-shaped lobes of C. filifera. Calyptranthera punctulata has flowers twice as large as C. caudiclava. In addition, it differs from C. caudiclava and particularly from C. filifera by its short (< 0.5 mm) basal tubular portion of the staminal column (the part below the entrances for the pollinia at pollination). In C. caudiclava and C. filifera this basal tubular portion of the filaments is distinctly longer, 1 mm long or more. Description -Suffrutescent twiner to c. 3 m high. Leaves opposite; blade 5 -10 × 3 -6 cm, oblong or obovate to very broadly elliptic, cuneate to truncate but sometimes minutely cordate at very base, acuminate to apiculate or rounded at apex, hairy on lower surface, more sparsely so on upper surface and glabrescent; veinlets reticulate and raised on lower surface but indistinct on upper surface when dry; petiole 1 -1.5 cm long, when young densely hairy, glabrescent. Inflorescences shorter than adjacent leaves; cyme with short internodes on a 1 -1.5 cm long peduncle; pedicels 1 -1.5 cm long; bracts 2 -3 mm long. Calyx lobes 2.3 -3.5 × 0.8 -1.5 mm, longer than corolla tube, ovate-triangular, acute at apex. Corolla purplelavender to rose; tube 0.4 -0.8 mm long; lobes 12 -20 × 6 -10 mm, elliptic, rounded at apex, glabrous outside or with a few scattered longer reddish hairs, glabrous inside except for a patch of straight, erect, white hairs near base including long, distinct, somewhat bulbous hairs in a submarginal row c. 1.3 -2 mm long at each side; margin glabrous. Staminal column in total 8 -10 mm high (1.7 -2 mm with elongated portion of connectives excluded); filament cylinder below pollinaria entrances distinct; anthers glabrous; connectives much elongated, fused and broadened proximally forming a cone above thecae and crowned with 5 free, filiform to ± club-like appendages, glabrous. Corona lobes somewhat spathulate or club-shaped, 0.5 -0.8 mm long, truncate at apex, rotate, much shorter than connectives, glabrous. Pollinia 0.1 -0.15 mm long. Style narrow and cylindric proximally but slightly conical below style head, 1.2 -1.5 mm high; style head 0.35 -0.5 mm high. Follicles not seen.
Calyptranthera rosea
Phenology -Flowering specimens seen from November, January and March.
Distribution and ecology -Calyptranthera rosea is distributed in the southeasternmost part of Madagascar. It grows in littoral forest on sand.
Remarks -In Klackenberg (1996a) , this taxon was confused with Calyptranthera caudiclava (Choux) Klack. However, with more material of this genus accumulated from southern Madagascar accompanied with a re-evaluation of the type of C. caudiclava, it has become clear that the population from the littoral forest, here described as C. rosea, differs from C. caudiclava found in forests of some hundred metres altitude. In addition to C. caudiclava and C. rosea, a third species, C. filifera, is also known from the southern part of Madagascar. Calyptran-thera rosea conspicuously differs by its bright rose-violet flowers in contrast to the dull greenish to brownish petals with reddish spots seen in the other two species, a colour pattern also characteristic for the new C. punctulata described in this article (Fig. 4A ). Furthermore, the elongated connectives (see Remarks to C. punctulata) stand tightly together forming a long and almost cylindric calyptra in C. rosea and the filiform appendages are more or less upright. In contrast, C. caudiclava, C. filifera and C. punctulata are furnished with more triangular connectives forming a conical calyptra that is topped by diverging appendages.
Additional specimens studied -Madagascar: Phenology -Flowering specimens seen from January, March and April, in fruit from January, March, July and August.
Distribution and ecology -Pervillaea lanata is distributed in the northwestern half of Madagascar in Western Domain. It has been found in usually dry, sometimes degraded forest on sandy soil up to 120 m altitude.
Remarks -Decaisne (1844) Pervillaea lanata and P. tomentosa are easily distinguished by their large and broad leaves, much larger than the leaves of the other taxa of this genus. Flowering branches in P. lanata bear broadly ovate, usually cordate leaves. On vegetative branches, the lamina is usually narrower, narrowly ovate to elliptic and with a truncate to tapering base. The petals are reddish but turn white in late anthesis. This is in contrast to the greenish yellow ones covered with purple dots that are characteristic for P. tomentosa. Furthermore, the corolla lobes are longer (c. 1 cm long in P. lanata vs usually 5 -6 mm long in P. tomentosa) and the inflorescences are larger in all parts (5 -10 cm long in P. lanata vs less than 5 cm long in P. tomentosa). The connectives are distinctly elongated above the thecae in P. lanata, about as long as the corona lobes and directed upward forming a cone above the style head. In P. tomentosa these elongated connectives are small, broadly triangular and directed horizontally forming a lid directly above the style head.
For additional illustrations of Pervillaea lanata, see Klackenberg (1996a: fig. 4A -G, 5A, E) . Klackenberg: New species of Apocynaceae from Madagascar petiole distinct, 1 -3 cm long, densely hairy with curled, reddish hairs. Inflorescences usually slightly longer than adjacent petiole but distinctly shorter than leaf, covered by dense, reddish hairs; cyme rather lax with 5 -10 flowers, irregularly branched; pedicels 3 -5 mm long; bracts 2 -6 mm long, narrow. Calyx lobes narrowly triangular to lanceolate, 2.7 -3.4 × 1.2 -1.7 mm, much longer than corolla tube, acute at apex, with long, wavy, dense hairs on both surfaces. Corolla contorted with left lobe margin overlying, not or only slightly twisted, with lobes fused for 1 /5 -1 /6 of their length into a tube, glabrous on both surfaces, greenish yellow with purple spots; tube 1.2 -1.7 mm long; lobes oblong to elliptic or obovate, 5.4 -6.4(-8.7) × 2.7 -4 mm, usually rounded at apex. Staminal column 0.6 -0.8 mm high (corona lobes excluded); connectives elongated, bent above thecae at 90° inward covering style head, glabrous. Corona lobes narrowly triangular to linear, directed outward but bent upward apically, 0.7 -1 mm long, distinctly longer than elongated connectives, glabrous; margin entire. Pollinia elliptic to ovate, c. 0.15 mm long. Style head with broad and short apical portion, slightly depressed at centre, c. 0.1 mm high. Follicles narrowly ovate to narrowly oblong in outline, 7 -14 × 2 -3 cm, recurved c. 90° -135°, gradually tapering toward acute apex but seeming rounded to truncate because of indumentum, covered with very dense, long, wavy, intertwining hairs. Seeds 13 -15 mm long; hairs 3 -4 cm long.
Phenology -Flowering specimens seen from January to March and October, in fruit from April to May and November to January.
Distribution and ecology -Pervillaea tomentosa is known from the northeasternmost tip of Madagascar, but also from a 150-year-old collection from Mauritius. It has been found in dry deciduous, dense to degraded forest on sand up to 290 m altitude.
Remarks -For an illustration of Pervillaea tomentosa, see Klackenberg (2007: fig. 1 Description -Suffrutescent twiner to small, scrambling shrub to 4 m high; branches ± divaricate with youngest parts covered with reddish hairs. Leaves opposite, somewhat coriaceous and revolute at very margin; blade 1.5 -2.5 × 0.5 -1.5 cm, narrowly elliptic to usually obovate, tapering at base, acute to truncate but usually obtuse at apex and sometimes apiculate, glabrous; venation faintly or not visible except for distinct midrib; midrib impressed on upper surface, raised on lower surface for larger part; epidermis ± smooth on both surfaces; petiole 3 -6 mm long, glabrous or with few hairs. Inflorescences extra-axillary (sometimes seeming terminal), shorter than adjacent leaves; cymes rather dense, irregularly reduced and with a few umbels on short axes, few-to 5-flowered, densely pubescent; axes few, usually very short but sometimes to 2 mm long, thick; pedicels 4 -6 mm long; bracts minute to 1 mm long, often early deciduous. Calyx lobes 1 -1.3 × 0.6 -0.7 mm, oblong to ovate, rounded to obtuse at apex, with few red-Willdenowia 49 -2019 dish hairs mostly along margin and at apex. Corolla ± conical in bud and rounded to usually subacute at apex, fused for 1 /4 -1 /5 of its length into a tube, contorted with left lobe margins overlying, not twisted, with hairs directed inward or bent upward in filled triangles at mouth inside (esp. along lateral ridges), yellowish to usually greenish, reddish toward base of lobes inside, dark when dry; tube 1.3 -1.7 mm long; lobes spreading, 4.1 -6 × 1 -1.4 mm, Phenology -Flowering specimens seen from October, November and January, in fruit from November.
Distribution and ecology -Secamone chouxii is found in humid, sometimes degraded forest at altitudes of 1000 -1200 m in eastern Madagascar.
Remarks -This species is similar to Secamone obovata
Decne. from the littoral forest, but it differs by its smaller leaves, longer pedicels (4 -5 mm long) and larger corolla (c. 7 mm long), albeit with a shorter style head protruding only about twice as long as the staminal column. Secamone chouxii differs also by having greenish flowers that are tinged with red in two indistinct lines toward the base (Fig. 6A) Description -Suffrutescent twiner or scrambling shrub to 8 m high; younger branches covered with ± erect, reddish hairs. Leaves opposite, somewhat coriaceous, flat but revolute at very margin; blade 2 -3.5 × 0.8 -2 cm, elliptic, cuneate at base, acute at apex, glabrous but hairy along basal part of midrib on both surfaces and sometimes also along margin; venation pinnate, spreading, looped near margin, ± reticulate and very distinct on both surfaces when dry; midrib and primary nerves on both surfaces distinctly raised when dry; epidermis smooth on both surfaces, shining on upper surface; petiole 1 -2 mm long, hairy. Inflorescences extra-axillary along branches, shorter than adjacent leaves; cymes dense with shortened axes, few-flowered, ± hairy; pedicels 1.3 -1.9 mm long, glabrous; bracts c. 0.5 mm long, hairy. Calyx lobes c. 0.6 × 0.6 mm, broadly triangular, acute to rounded at very apex, sparsely hairy outside, glabrous inside, finely ciliate along margin. Corolla ovoid in bud and rounded at apex, fused for ⅔-¾ of its length into a tube, lobes val- vate, not twisted, with a small patch of hairs below each lobe in proximal ½ of tube inside, yellow; tube c. 1.6 mm long, slightly pitcher-shaped; lobes slightly bent outward, c. 0.7 × 0.8 mm, broadly triangular, rather thick, subacute to rounded at apex. Staminal column c. 0.8 mm high. Corona lobes c. 0.6 mm long (free part), dorsiventrally compressed, erect, longer than staminal column; basal part ± as broad as lobe, attached along c. ½ of stamen, with 2 distinct, pouch-like structures at bases of sclerified margins (anther wings). Pollinia less than 0.1 mm long. Style head projecting above staminal column, about as long as corona lobes; apical portion c. 0.5 mm long, about as long as basal portion, broadened at apex, faintly bilobed. Follicles 3 -5 × 0.3 -0.5 cm, narrowly ovoid to almost linear, thin-walled, glabrous or with sparse, short hairs, recurved ± 45°. Seeds not seen.
Phenology -Flowering specimens seen from January, March to May and October, in fruit from January to June, September and October. Description -Suffrutescent twiner; branches ± divaricate, with white to somewhat reddish hairs. Leaves opposite, herbaceous, flat at very margin; blade 5 -6 × 2 -2.5 cm, elliptic, cuneate to truncate at base, usually shortly caudate at apex, pubescent; indumentum of white, erect, straight to slightly curved hairs on both surfaces, denser along midrib, not intertwined; venation pinnate, looped, ± reticulate on both surfaces; midrib impressed to flush with upper surface, distinctly raised on lower surface; epidermis smooth; petiole c. 5 mm long, densely pubescent as midrib. Inflorescences extra-axillary, much shorter than adjacent leaves; cymes 1-to probably usually few-flowered, densely hairy; axes reduced; pedicels 1.8 -2 mm long; bracts to 2 mm long, narrow. Calyx lobes 1.6 -2 × 0.5 -0.8 mm, longer than corolla tube, triangular to ovate, acute at apex, with dense, probably reddish hairs outside, glabrous inside. Corolla cylindric in bud and gradually narrowing from base, obtuse to sub acute at apex, fused for c. ¼ of its length into a tube, contorted with right lobe margins overlying, very slightly twisted to right, with short hairs at base of lobes and distal part of tube, yellow, dark when dry; tube c. 0.8 mm long; lobes probably ± spreading, c. 3.5 × 1.2 mm, narrowly oblong, rounded to subacute at apex, thin. Staminal column c. 1 mm high. Corona lobes c. 0.7 mm long (free part), dorsiventrally compressed, curled to hooked at apex, projecting above staminal column; basal part with rounded back, narrower than lobe, attached along c. ⅔ of stamen. Style head projecting c. ½ longer than staminal column, longer than revolute corona lobes; apical portion slightly longer than basal portion, c. 0.8 mm long, broadened and distinctly bilobed at apex. Follicles c. 5.5 × 2 cm, ovoid, very thick-walled, with dense, short hairs, recurved c. 90°. Seeds 7 -8 mm long; hairs 1.5 -2 cm long. Phenology -Flowering specimen seen from July and November, in fruit from July.
Distribution and ecology -Secamone furcata is known up to 650 m altitude by two collections from the very north of Madagascar, one collected in dry forest on sand and the other in transitional forest on rocky ground.
Remarks -Secamone furcata is similar to S. tsingycola Klack., a taxon known only by the type specimen described from the tsingy of Bemaraha. Both species have floral parts of about the same size in very short inflorescences and the leaves are covered by erect hairs. Secamone furcata, however, is distinguished by the apical portion of the style head being obconical with two short but distinct lobes (vs basally cylindric but toward the apex spherically broadened and only finely cleft at the very apex in S. tsingycola). The corona lobes are hooked to curled and not overtopping the style head (vs broadened toward the apex, upright and overtopping the style head in S. tsingycola). On the other hand, the large and thick-walled fruits are similar to those seen in S. ankarensis (Jum. & H. Perrier) Klack. and S. uniflora Decne. The fruits of these three species, however, can be distinguished by their indumentum, which is the same as for the leaves, i.e. thick with bent and curled hairs in S. ankarensis, lacking or with very sparse, short and appressed hairs in S. uniflora and rather thick but with more or less straight hairs in S. furcata. Also, in S. ankarensis and S. uniflora, furcate style heads are present. In contrast to the short lobes in S. furcata, however, these style heads are furnished with conspicuously long lobes that protrude high above the staminal column. Fruiting material of S. tsingycola is not known.
Additional specimen studied -Madagascar: Antsiranana: Andrafiabe, Sahafary, 191 m alt., Guittou & al. 54 (MO) . Klack., . Holotype: Madagascar, Antsiranana, Fivondronana Vohémar, Firaisana Nosy be, Fokontany Anjiabe. Analabe (Anaborano) près du lac Sahaka, 13°04'53"S, 49°54'03"E, 5 m alt., 25 Feb 2003 , Rabenantoandro & al. 1337 .
Secamone glabra
Diagnosis -Species haec Secamonae obovatae et praesertim S. toxocarpoidi similis sed differt corolla glabra et corollae tubo angustiore.
Description -Suffrutescent twiner to small, scrambling shrub; branches ± divaricate with younger parts covered with reddish hairs, glabrescent. Leaves opposite, somewhat coriaceous, revolute at very margin; blade 2 -4 × 1 -2.5 cm, elliptic to broadly obovate, cuneate to tapering at base, broadly acute to retuse at apex and sometimes apiculate, glabrous but sometimes with short, reddish hairs along midrib when young; venation not visible except for distinct midrib or faintly pinnate; midrib impressed on upper surface, raised on lower surface; epidermis ± smooth on both surfaces; petiole 3 -5 mm long, usually pubescent as blade. Inflorescences extra-axillary, shorter than adjacent leaves; cymes dense, much and irregularly condensed, few-to rather many-flowered, densely pubescent; axis usually very short to 2 mm long, thick; pedicels very short to 2 mm long; bracts minute. Calyx lobes 1.1 -1.7 × 0.4 -0.6 mm, narrowly triangular to narrowly ovate, acute but rounded at very apex, with reddish hairs outside and also at very apex inside. Corolla cylindric in bud and gradually narrowing from base, subacute at apex, fused for c. 1 /5 of its length into a tube, contorted with right lobe margins overlying, slightly twisted to left, glabrous except for some reddish hairs at very tip in bud, yellowish to greenish cream; tube 1.2 -1.4 mm long; lobes probably ± erect, 5 -5.4 × 1.2 -1.5 mm, narrowly oblong, acute, but obtuse at very apex, thin. Staminal column 0.6 -0.7 mm high. Corona lobes c. 0.5 mm long (free part), dorsiventrally compressed, straight, slightly projecting above staminal column; basal part flat, broader than lobe, attached along c. ½ of stamen. Pollinia c. 0.1 mm long. Style head projecting 3 -3½ × longer than staminal column; apical portion 3 -4 × longer than basal portion, 2 -2.5 mm long, not broadened at apex, entire. Follicles not seen.
Phenology -Flowering specimens seen from February and November.
Distribution and ecology -Secamone glabra is known from the Vohémar region. It has been found in littoral forest on sand at altitudes up to 20 m.
Remarks -This species is similar to Secamone toxocarpoides Choux. Secamone toxocarpoides together with S. bemaharensis Klack., S. sulfurea (Jum. & H. Perrier) Klack. and S. valvata Klack. form a group of species characterized by dense and short inflorescences, long and narrow corolla lobes and a long and protruding style head, as well as by a dark olive green upper surface of the leaves when dry. The flowers are greenish yellow, sometimes tinged red at the base. Secamone glabra from the littoral forest adds a fifth species to this group. It is distinguished by having glabrous corolla tubes. It is most similar to S. toxocarpoides, a fairly often collected species from the far north of the island, including from the Vohémar region. However, S. toxocarpoides is in contrast to S. glabra found at some hundred metres altitude and is not known from the littoral forest. In addition to the glabrous corolla, S. glabra differs from S. toxocarpoides by a narrower corolla tube that in bud gradually narrows into the lobes. In S. toxocarpoides, the buds are subglobose at base and more abruptly narrow above the tube into the contorted lobes. The broader corolla tube of S. toxocarpoides also manifests as small pouches protruding between the calyx, and the corolla lobes are distinctly widened at the very base. In S. glabra, the tube does not Willdenowia 49 -2019 protrude or only insignificantly protrudes between the calyx lobes and the corolla lobes gradually narrow from the base.
Secamone glabra might also be confused and furthermore shares habitat with S. obovata Decne., a common species found along all of the eastern littoral forest on sand. Secamone glabra differs by dorsiventrally flattened corona lobes (vs falcate lobes in S. obovata) and by its glabrous corolla. Description -Suffrutescent twiner with terete, glabrous stems. Leaves opposite, herbaceous but somewhat coriaceous when dry, flat but at least when dry slightly revolute at very margin, glabrous; blade 3 -4 × 1 -1.5 cm, narrowly ovate, cuneate at base, acute at apex; venation not visible except for midrib when dry; midrib ± flush with upper surface, flush to slightly protruding on lower surface; epidermis smooth on both surfaces; petiole 3 -6 mm long. Inflorescences axillary or terminal, shorter than adjacent leaves; cymes mostly dichasial, rather lax and with few flowers; axes 1 -5 mm long, glabrous; pedicels 3 -7 mm long; bracts c. 0.5 mm long, hairy along margin. Calyx lobes 0.7 -1 × 0.7 -1 mm, very broadly ovate to orbicular, rounded at apex, glabrous but finely ciliate along margin. Corolla ovoid to broadly ovoid in bud and sub acute to rounded at apex, fused for ½ -⅔ of its length into a tube, valvate, not twisted, hairy from mouth with hairs becoming longer and retrorse toward base of tube, white to yellow; tube c. 1.3 -1.7 mm long; lobes erect to curved outward, 1 -1.4 × 1 -1.4 mm, triangular, sub acute at apex, somewhat papillate at central part toward base inside. Staminal column 1.2 -1.4 mm high. Corona lobes small, c. 0.3 mm long (free part), dorsiventrally compressed, slightly shorter than staminal column, truncate at apex; basal part flat, attached along 3 /5 of length of stamen. Pollinia ellipsoid, c. 0.15 mm long. Style head protruding above staminal column; apical portion about as long as basal portion, 0.7 -0.8 mm long, broadened at apex, entire. Follicles c. 5 × 0.4 cm, almost linear and slightly bent, thin-walled, glabrous, recurved ± 90°. Seeds not seen.
Phenology -Flowering specimens seen from October, December and February, in fruit from August.
Distribution and ecology -Secamone laevis is known from littoral forest at the Malagasy eastern coast. It has been collected on sand at altitudes of 5 -8 m. margin; midrib impressed in proximal part on upper surface, somewhat raised on lower surface; primary nerves and veinlets somewhat raised on both surfaces; epidermis smooth on both surfaces; petiole 4 -5 mm long, glabrous. Inflorescences extra-axillary to terminal on branches, much shorter than adjacent leaves; cymes dense, di-to monochasial, many-flowered, with axes and pedicels spreading to divaricate from each other, glabrous or with some small hairs; axes several, 0.5 -1 mm long, ± of same length from base to apex, thick; pedicels 1 -1.5 mm long; bracts to 0.5 mm long, broad. Calyx lobes 0.5 -0.7 × 0.5 -0.7 mm, ± orbi cular to very broadly ovate, rounded at apex, glabrous but ciliate along margin. Corolla ovate in outline in bud and rounded at apex, fused into a tube for c. ¾ of its length outside and 5 /6 of its length inside, valvate, not twisted, white; tube c. 1.5 mm long, with hairs inside in a triangle below each lobe in middle of tube; lobes ± erect to barely opening, c. 0.5 × 0.5 mm, triangular, rounded to broadly acute at apex, thin, glabrous. Staminal column c. 0.8 mm high. Corona lobes 0.5 -0.6 mm long (free part), dorsiventrally compressed with flat back, erect, equalling to slightly longer than staminal column; basal part with 2 distinct pouch-like structures at bases of sclerified margins (anther wings), attached along c. ½ of stamen. Pollinia not seen. Style head projecting above staminal column and corona lobes; apical portion about as long as basal portion, c. 0.5 mm long, broadened at apex, slightly bilobed. Follicles c. 4.5 × 0.2 cm, linear, thin-walled, glabrous, not recurved. Seeds not seen.
Phenology -Flowering specimens seen from November and February, in fruit from November.
Distribution and ecology -Secamone parviflora is known from the northeastern part of Madagascar near Sambava. It has been collected in humid forest on sand at 85 m altitude.
Remarks -This species is similar to Secamone nervosa Klack. from Loko Be in leaf morphology and by its condensed inflorescences, but differs by its much smaller corona lobes, by having only faintly reticulate leaf venation and by the presence of minute pouch-like structures along the anther wings on the filaments, a character present also in other small-flowered species from the Malagasy eastern coast (e.g. in S. humbertii Choux and S. supranervis Klack.; Klackenberg 1992a) . Secamone parviflora differs from all small-flowered species with pouch-like structures along the anther wings by its condensed inflorescences.
Additional specimen studied -Madagascar: Antsiranana: Sava reg., Sambava, Anjangoveratra, Ambavala, forêt de Tsihomanaomby, Antsahakasaka, 85 m alt., 2014, Martial, Rakotonirina & Georges Be 496 (MO). Description -Leaf blade 2.5 -3 × c. 1 cm, elliptic to obovate, attenuate at base, obtuse and usually bluntly apiculate at apex, hairy on both surfaces, densely so on lower surface; petiole 3 -5 mm long, covered with mostly reddish hairs. Corolla fused for c. 1 /6 of its length into a tube, yellow with reddish base, pale when dry; tube c. 1.3 mm long; lobes c. 7.1 × 1.3 mm. Staminal column c. 0.6 mm high. Corona lobes c. 0.6 mm long (free part), dorsally flat, straight, projecting above staminal column. Style head projecting c. 2½ × longer than staminal column; apical portion c. 2½ × longer than basal portion, c. 1.3 mm long. Follicles not seen.
Secamone toxocarpoides
Phenology -Flowering specimen seen from May.
Distribution and ecology -Secamone toxocarpoides var. incana is known only from the type locality in Sahafary, Antsiranana, a dry deciduous forest area. It was found at an altitude of 270 m.
Remarks -In addition to Secamone glabra, described above from the littoral forest north of Vohémar, a specimen representing a sixth taxon in the group of species morphologically close to S. toxocarpoides (see Remarks to S. glabra) has been found that merits recognition as a new variety. This plant was collected near Sadjoavato in Sahafary forest in the very north of Madagascar and is characterized by its lower leaf surfaces being completely covered by a conspicuous, whitish indumentum of appressed hairs. This is in contrast to the smooth leaves of both S. glabra and S. toxocarpoides. Sahafary forest is 
